The linkage between reading for pleasure and language ability has been well established, but the relationship between content-based recreational reading and academic achievement in various subject areas has rarely been explored. To investigate whether reading literature, social studies, and science trade books for pleasure is related to students' growth in achievement for the subjects of Chinese, social studies, and science, respectively, this study used data from 4,730 students at a Taiwanese girls' high school. Based on students' high school entrance exam test scores in three subject areas as control variables, and their college entrance exam scores as the outcomes, the findings indicated that pleasure reading in a specific content area might lead to growth in achievement for that particular content area, and in some cases, reading in other content areas might help as well. A reading program that invites students to engage in self-sponsored reading can promote disciplinary literacy and academic achievement.
Introduction
Reading for pleasure is a key learning experience, regardless of a person's age. However, a high-stakes testing educational system may lead to "teaching to the test" at the secondary school level, with the result that adolescents may suffer from spending most of their time on academic-related activities rather than on recreational reading, a far-reaching educational practice (Chen & Lu, 2009; Merga, 2016) . Past researchers have concurred that the amount of free reading done by primary school students has a significant impact on their level of reading performance (Anderson, Wilson, & Fielding, 1988; Greaney, 1980; Guthrie & Greaney, 1991; Taylor, Frye, & Maruyama, 1990) . For secondary school students, researchers have likewise indicated that literacy outcomes positively influence their academic performance (Marks, McMillan, & Hillman, 2001) . In a review study, Mole and Bus (2011) meta-analyzed 99 studies that investigated the association between print exposure and components of reading across preschoolers, students in grades 1-12, and college students, and confirmed that reading for pleasure is connected to language ability for all levels of students. Their main findings are consistent with a developmental model of reading comprehension and technical reading and spelling, in which print exposure is considered to play an important role in shaping literacy. The researchers also found moderate associations between print exposure and academic achievement for college students. But are content and subject areas important factors to consider when examining the linkages between reading amount and academic achievement? Can content-based recreational book reading help students' learning in the disciplines, especially for adolescents?
Although researchers have examined the broad connections between reading and academic achievement, the linkages between content-based pleasure reading and academic achievement for a content area have been left relatively unexplored. Hence, we conducted a study at a Taiwanese girls' high school to determine whether reading literature, social studies, and science trade books for pleasure is related to students' growth in achievement for the subjects of Chinese, social studies, and science.
Research on Adolescent Literacy
According to the International Reading Association (IRA), which changed its name to the International Literacy Association (ILA) in 2015, adolescent literacy is attracting increasing attention from researchers and teachers alike, and a special focus has been on disciplinary literacy and access to authentic reading materials (International Reading Association, 2012) . Lai, Wilson, McNaughton, and Hsiao (2014) have distinguished between generic literacy and content area literacy: the former refers to literacy that is applicable to all content areas, while the latter relates to the specialized features of texts in particular content areas, including knowledge about the organizational, lexical, and grammatical features of content-area texts. Fang and Coatoam (2013) , in contrast, attempted to differentiate disciplinary literacy from content-area literacy. Content-area literacy focuses on developing students' ability to effectively use reading and writing as tools for learning from content-area texts, whereas disciplinary literacy aims at developing their ability to engage in social, semiotic, and cognitive practices consistent with those used by content experts. Moje (2008) suggested that secondary education should help students build an understanding of how knowledge is produced in the disciplines, rather than just construct knowledge in the disciplines. In other words, according to Moje, students need to learn how the disciplines are different from one another, how acts of inquiry produce knowledge, and how the differences in disciplines are socially constructed. Nevertheless, how can students learn discipline-specific language skills, literate practices, and habits of mind (Fang & Coatoam, 2013; Fang & Schleppegrell, 2010; Wilson, 2011) ? Several researchers have made an effort to address this question.
First, Snow (2010) proposed that many high school students have difficulty converting their word-reading skills into comprehension when confronted with texts in science and the social sciences due to "academic language" that may disrupt their reading comprehension and block learning. Content experts usually use sophisticated words and complex grammatical constructions in order to be concise, precise, and authoritative. Snow pointed out that some students can acquire academic vocabulary on their own by reading widely, but at the same time, schools can provide high-interest material and implement effective instructional design to offer disciplinary literacy support for middle school students (Duhaylongsod, Snow, Selman, & Nonovan, 2015) .
Second, past research has indicated that compared to textbooks, informational trade books about the natural or social world provide qualitatively different opportunities for students to construct knowledge in at least two ways: trade books present rich language patterns that are contextualized in descriptions, and they offer an entryway into the wonders of science, history, or other content areas (Saul & Dieckman, 2005) . Trade books portray science, for example, as it is practiced in the real world; they offer more focused, in-depth, and up-to-date coverage of content; and they are better able to accommodate the needs of different students than can textbooks (Fang, 2013) . Reeves (2004) also proposed that, if teachers assign informational readings that are interesting as recreational reading materials, students' reading interest and ownership might enhance their academic achievement, a claim echoed by many secondary content-area preservice teachers who regard the offering of a variety of reading material to their future students as having a significant impact on their learning (Daisey, 2010) .
Furthermore, scholars who study literacy through a sociocultural lens consider out-of-school literacy to be both a bridge and a resource for helping students develop content-area and disciplinary literacy (Fang, 2012) . In a study that explored the complex world of adolescent literacy, Moje, Overby, Tysvaer, and Morris (2008) found that reading for pleasure was positively related to students' grades in English and science as well as their cumulative Grade Point Average (GPA), but that the frequency of novel reading was related only to students' English grade and GPA. They proposed that genre, content, and subject area are important factors to consider when examining the linkage between time spent reading and academic achievement. For example, science achievement is more likely to be bolstered by reading science texts and history achievement by reading history. Unfortunately, almost no study has addressed the association between content-based pleasure reading and growth in achievement for the content area.
The Taiwan Context
In Taiwan, most teenagers spend a lot of time on academic-related activities. In one study that used a nationally representative sample with data from 10,347 Taiwanese 11 th graders, for example, Chen and Lu (2009) found that, on average, students spent about the same number of hours each day on homework and on watching television or videos, both for 1.92 h. They also spent time each week on other after-school activities, including academic enrichment programs (4.35 h), Internet games (4.0 h), private cram (intensive learning) schools (2.85 h), school-based extracurricular activities (1.76 h), part-time employment (1.73 h), and extracurricular reading (0.97 h). They engaged in sports three times per week, on average. A hierarchical regression analysis found that, in addition to the student's educational achievement in the previous year and the father's educational level and family income, time spent on six out of nine after-school activities during the 11 th grade also helped predict educational achievement in the 12 th grade: homework, after-school academic-enrichment programs, private cram schools, extracurricular reading, watching television or videos, and part-time employment. While high school students increased their academic achievement by spending time on homework, after-school academic-enrichment programs, private cram schools, and extracurricular reading, time spent watching television or videos and on part-time employment yielded a negative effect.
In another effort to understand Taiwan students' reading and literacy, Chen and Fang (2016) developed a title recognition test and an author recognition test as measures of objective print exposure for Taiwanese fifth graders. They found that print exposure had substantial prediction power for their vocabulary size and also for their reading comprehension beyond vocabulary size. For older students, Chen and Fang (2015) used an author recognition test score as the indicator for print exposure and found that primary print knowledge scores have prediction power for both the General Scholastic Ability Test (GSAT)-Chinese and the Department Required Test (DRT)-Chinese beyond the joint contributions of vocabulary size and reading comprehension. In other words, these studies established relationships between print exposure and vocabulary size as well as reading comprehension for primary-school students, and between print exposure and scores on two general reading achievement tests for college students.
The current study goes beyond the previous research to examine whether reading literature, social studies, and science trade books for pleasure is related to growth in achievement for the subjects of Chinese, social studies, and science for students at a Taiwanese girls' high school.
"Reading for Pleasure" at Zhong Shan Girls' High School
Taipei Municipal Zhong Shan Girls' High School (hereafter Zhong Shan) was founded in 1897 as the pioneer girls' high school in Taiwan. As a prestigious three-year senior-high school, there are currently 73 classes with up to 3,000 students. Like other high schools in Taiwan, students can choose between two broad categories of programs that relate to their future major of study that they will select on entering the tenth grade, namely, the Humanities & Social Sciences class and the Math & Science class. Both classes are required to study Chinese, English, and math. In addition, students in the Humanities & Social Sciences class must take extra humanities and social science courses, such as history, geography, politics, economics, and philosophy, while those in the Math & Science class have to take extra math and science courses, including biology, physics, and chemistry.
In line with Zhong Shan's positive school spirit, it promotes the school-wide "Reading for Pleasure" program, which is focused on encouraging students to engage in self-sponsored reading. Since 2003, this program has been supported by an online reading certification system designed by Zhong Shan. On the platform website, students can find a reading list of books recommended by teachers from various disciplines. Although most titles can be classified into different disciplines, for the purpose of the present study, the titles on the list are sorted by genres around three broad content areas: literature, social studies, and science. Sometimes new book titles are added and occasionally a few are removed from the list, but overall, the number of titles has remained relatively stable. All books are written in Chinese, although some are translated from other languages.
For each title, an introduction as well as book reviews and peer reviews are provided for the students' information. Students can take a certification test once they have finished reading a book, and the test results are recorded on the platform. The platform also makes it possible to calculate several key pieces of information for each month: the number of books read by each student, by each class as a unit, and by month as a unit as well as popularity rankings among books. For each semester, the top-three avid readers are awarded an honorary certificate, and students are also rewarded according to their total reading amount over the three-year period of their enrollment. Moreover, students' reading engagement on the "Reading for Pleasure" platform can be used as a portfolio for demonstrating their enthusiasm for reading when they submit their college applications.
Data Collection and Analysis
We collected data from five cohorts of students, those who enrolled at Zhong Shan as 10th graders between The data that we utilized consisted of students' amounts of reading in the three content areas (literature, social studies, and science) over the three-year period and six test scores. The three reading amounts were recorded from the "Reading for Pleasure" platform. It is important to note that we used the amount of book reading as an indicator for individual students' general reading engagement in three content areas outside of the classroom, rather than the exact number of books that students read for pleasure. We believe that students read beyond the list and engaged in much more self-sponsored reading than indicated by the recorded number.
The complete titles that appeared on the "Reading for Pleasure" list during the five academic years from 2007 to 2011 are shown in Table 1 as well as the occurrence rates of the books on the list and the number of students who finished reading them. In each content area, the number of book titles was quite stable over the five years, with the titles ranging from 21 to 23 in the literature category, 15 to 17 in social studies, and 11 to 18 in science. The overall totals ranged from 47 to 56, and there were 58 book titles in total for the five-year period. To be specific, among the five-year total titles, around 40% are literature and 60% are informational books, or nonfiction. The recreational reading profiles of Taiwanese college students indicated that they read 60% literature, or fiction, and 40% informational books, or nonfiction, in their leisure time. Occurrence: Number of years on the list.
Reading Rates: Number of students finished reading.
*Translated books.
In addition, among these complete titles, 57% are written by Chinese authors and 43% are translated works. Taiwanese college students' self-sponsored book reading profiles suggested that they read 60% translated works (Chen & Fang, 2015) . In other words, the "Reading for Pleasure" list consists of proportionally more informational titles, or nonfiction, than the average number that students read in their spare time. For the test scores, we used students' high school entrance exam test scores in the three subject areas as control variables and their college entrance exam test scores as the academic outcome. To be specific, the Basic Competence Test (BCT) for Junior High School Students is a standardized exam for junior high school students in Taiwan. Students are required to take the BCT to apply for admission to senior high school. The BCT includes five subjects: Chinese, English, mathematics, social studies, and science. For each subject area, the scaled score ranges from 0 to 60, with a total maximum score of 300. In January of each year, senior high school students take the GSAT as a standard means of entry into Taiwanese universities and colleges that assesses their basic competence in Chinese, English, mathematics, social studies, and science. For each subject area, the scaled score ranges from 0 to 15, with a total maximum score of 75. Students then seek recommendations from their school or make their own application to institutions of their choice. For the purpose of the present study, only Chinese, social studies, and science test scores from the BCT and the GSAT were selected for analysis.
We conducted the data analysis using Pearson moments correlation and hierarchical regression analysis. To explore whether students' academic aptitude plays any role in the relationship between content-based pleasure reading and academic achievement, we divided our participants into two groups: the Humanities & Social Sciences majors-to-be and the Math & Science majors-to-be. Then, in the regression models, the GSAT Chinese score, the GSAT Social Studies score, and the GSAT Science score were three dependent variables. For the regression model on the GSAT Chinese score, the BCT Chinese score was entered first as the control variable, and then the reading amounts in literature, in social studies, and in science were entered separately to investigate the relative extent to which they predicted growth in Chinese achievement. Similarly, for the regression model on the GSAT Social Studies score, the BCT Social Studies score was entered first as the control variable, and then the reading amounts in literature, in social studies, and in science were entered separately to investigate the relative extent to which they predicted growth in social studies achievement. And finally, for the regression model on the GSAT Science score, the BCT Science score was entered first as the control variable, and then the reading amounts in literature, in social studies, and in science were entered separately to investigate the relative extent to which they predicted growth in science achievement.
Positive Effects of Content-Based Recreational Reading
Our study resulted in several findings that help us better understand the role of pleasure reading and how it relates to academic achievement. The female high school who were the subjects of our study read an average of 3.75 titles in literature, 0.76 titles in social studies, and 2.05 titles in science trade books, and an average of 6.56 titles across genres over the three-year period (see Table 2 for the statistical details). The results were not quite consistent with the common impression that reading choices are usually skewed toward fiction. When we examined the students' reading preferences more closely, we found only 5 books that were read by 50% of the students, with 4 on Chinese literature and 1 nonfiction book about Michael Faraday, while 21 books were read by 10% of the students, with 9 from the content area of literature, 3 from social studies, and 9 from science, as shown in Table 1 . Among these popular titles, 7 out of 9 are Chinese literature in the content area of literature; all 3 books in the content area of social science are related to that field in a broader sense rather than to history/geography specifically; and the 9 titles in the content area of sciences cover a wide range of disciplines, from physics, biology, and nutritional sciences to earth sciences, environmental sciences, and chemistry. Vol. 6, No. 1; 2017 When looking at the data with respect to the two student groups, we found that Humanities & Social Sciences majors-to-be read significantly more social studies and science trade books than did the Math & Science majors-to-be, while there was no significant difference between the two groups in the amount of literature read, as shown in Table 3 . For the Humanities & Social Sciences majors-to-be, we found that (a) reading literature and social studies trade books significantly predicted growth in Chinese achievement, (b) reading social studies and science trade books was a significant predictor for growth in social studies achievement, and (c) reading literature, social studies, and science trade books was a significant predictor for growth in science achievement (see Table 4 ). We can make several interesting observations from these findings. First, overall, students benefit from reading various kinds of books. Second, to be specific, reading literature, in addition to social studies trade books, benefits students' Chinese achievement; reading social studies and science trade books benefits their social science achievement; and reading science trade books as well as literature and social science trade books benefits their science achievement. These results seem to support that reading trade books in certain content areas enhances academic achievement corresponding to the same content area. Moreover, in addition, and most interestingly, our results indicate that reading social studies trade books enhanced achievement growth across all three content areas for the Humanities & Social Sciences majors-to-be. For the second group, Math & Science, (a) reading social studies trade books was a significant predictor for growth in Chinese achievement, (b) reading social studies and science trade books was a significant predictor for growth in social studies achievement, and (c) reading science trade books was a significant predictor for growth in science achievement (see Table 5 ). However, to be specific, first, unlike their counterparts, reading literature appeared to have no impact on Chinese achievement, even though these students read about the same amount of literature as the other group. However, reading social studies and science trade books did help them. Second, reading social studies trade books can help improve achievement in social studies and Chinese, and reading science trade books can help improve achievement in science and social studies. Again, these results seemed to support the theory that reading trade books in certain content areas enhances academic achievement corresponding to the same content area, with the exception of reading literature and Chinese achievement for these non-humanities-majors-to-be. To summarize, our study provided an understanding of the probable relationships between content-based pleasure reading and growth in achievement for not only the corresponding content area but also other content areas. We used the reading amounts recorded in a school-wide voluntary out-of-class reading program platform at a Taiwanese girls' high school as indicators for reading engagement with three broad content areas, literature, social studies, and science.
Our results indicated that, first, for students from both the Humanities & Social Sciences classes and the Math & Science classes reading for pleasure helped increase their academic achievement, but the former seemed to benefit a little more than the latter. Second, the results generally supported Moje and her colleagues ' (2008) suggestion that pleasure reading in a specific genre or content area might lead to growth in achievement for that particular content area, with only one exception, which is that reading literature appeared to have no impact on achievement growth in Chinese for the Math & Science majors-to-be. Third, the findings also suggested that in some cases, pleasure reading in other content areas helps growth in achievement for Chinese, social studies, and science, too.
Fourth, even though literature is the most popular genre among the three for both groups, reading social studies and science trade books appeared to have stronger linkages with academic achievement across content areas than did reading literature for both groups, but the patterns and degree of benefit seemed to depend somewhat on students' disposition the attitude toward heir future area of study. For example, reading social studies trade books appeared to enhance achievement growth across all three content areas for the Humanities & Social Sciences majors-to-be and to benefit achievement in Chinese and social studies for Math & Science majors-to-be. In contrast, reading science trade books benefited social studies and science achievement for both groups. Reading literature, in contrast, benefited Chinese and science achievement for only the Humanities & Social Sciences majors-to-be. It is significant to note that, as shown on the "Reading for Pleasure" platform, students' reading preferences in the content areas of social studies and science reflect an inclination toward informational books, or nonfiction, written by content experts with a contextualized literary style and rich disciplinary knowledge across a wide variety of topics. Overall, the findings of this study contribute to providing an initial linkage between content-based recreational reading and high school students' academic achievement in various subject areas, and to some degree this study has echoed the significance of disciplinary literacy.
Nevertheless, this study has at least two limitations. First, all of our subjects were from the same senior high school, and all were female with higher Social Economic Status. It might be interesting to probe whether the linkage between content-based recreational reading and growth in achievement holds for male students and students from lower SES families, or whether a stronger linkage would be found for other groups of students. Second, this study only had access to the number of books titles provided on the "Reading for Pleasure" platform, but other indicators might offer more accurate estimations for content-based books read for pleasure. Future studies are recommended to examine these issues. Furthermore, studies are also needed for more in-depth examinations to clarify possible connections between the content read and achievement in various subject areas.
Finally, extant studies have provided insight into and suggestions for how to promote adolescents' recreational book-reading practice (e.g., Merga, 2014; online first, 2016; Strommem & Mates, 2004) , and our study added a new dimension. We propose three key education implications that educators might consider: (a) a reading program that invites students to engage in self-sponsored content-based reading is a desirable approach for promoting disciplinary literacy and academic achievement; (b) the use of a variety of reading materials is recommended because students with different academic aptitudes and reading interests might benefit from different kinds of books; and (c) pleasure reading of quality books in social studies and science should be stressed because these books are quite helpful for high school students' academic learning. Considering the advice from teachers at the Zhong Shan Girls' High School into account, high schools can take the following actions: (a) create a school-wide reading program that includes a content-based reading list; (b) invite teachers from different disciplines to provide quality book titles related to their expertise; (c) provide a lot of information about each book as well as incentives for students to engage in self-sponsored reading; (d) avoid using these books as assignments; rather, honor students with reading ownership; (e) think about how to collect data in the long run to evaluate the impact and to adjust the program design and book titles; (f) in addition to print readings, offer multimodal resources for students to read for pleasure.
